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"Results

While school systems most often use achievement test

results for individual appraisals, increasing attention to program
evaluation and accountability requires that test results be used for
institutional appraisals as well. When institutional test results are
desired--that is, results for schools or school districts=-not all
pupils need be tested. Two alternative testing program designs are
proposed, for situations where individual test results are desired
for some subject areas or grades, and institutional results are
desired for others. Seventeen alternative finite-population sampling
procedures can be used with these designs. The efficiency of each
‘procedure is evaluated using data. from a medium-sized school
district, and relative efficiencies are derived. Some sampling
procedures are found to yield acceptable precision for estimation of
district-mean achievement with a sampling fraction of only five
percent. (Author) '
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Table 1: Sampling procedures that can be used only with a complementary
testing program where all pupils are tested in some suhjects
and sampled pupils are tested in other subjects (Plan I).

! .
{ 1) Stratified sampling of pupils with proportional allocation
j of sample sizes to strata

2) Stratified sampling of pupils with optimal allocation of
sample sizes to strata

3) linear systematic sampling of pupils from a list arranged |

in increasing order of an auxiliary variable !

4) Linear systematic sampling of pupils from a list arranged
in increasing order of an auxiliary variable, with use of
end corrections in estimation

5) Linear systematic sampling of pupils from a list arranged
in inereasing order of an auxiliary variable, then with
order reversed in alternate strata

6) Centrally located systematic sampling

| 7) Balanced systematic sampling

. 8) Simple random sampling of classvooms (single stage
§ cluster sampling), with ratio estimation

9) Single stage cluster sampling of classrooms where class-
i rooms are selected with probabilities proportional to

: the values of a classroom-related auxiliary variable,

| - and PPES estimation




Tahle 2:

Sampling procedures tiat can be used either with a complé-
mentary testing vrogram vhere all punils are tested in some
subjects and some pupils are tested in others (Plan I), or
with a plan where all pupils are tested in some grades and
some pupils are tested in others (Plan II).

1) Simple random sampling of pupils

2) Linear systematic sampling of pupils from a list arranged
in alphabetic order
3) Simple random sampling of schools (single stage cluster
sampling), with unbiased estimation
4) Simple random sampling of schools (single state cluster
- sampling) with ratio estimation

5) Single stage cluster sampling of schools where schools
are selected with probabilities proportional to their
enrollments (PPS sampling) and PPS estimation

6) Single stage cluster sampling of schools where schools
are selected with probabilities proportional to the

PPLES estimation

7) ' Simple random sampling of classrooms (single stage
cluster sampling), with unbiased estimation

8) Single stape cluster sampling of classrooms where
classroung are selected with probabilities proportional
to their enroilmants (PPS sampling) and PPS estimation

e




Sar ples Required to Estimate Mean Reading Achievement
withi, + 0.2 Grade Equivalent Units with 95 Percent Confidence.*

Sarpling and F'stiratiern Procedure Required Sample Sizeé
Simple Random Sampling (SRS) 106 pupils

Stratified Sampling by Lorge~Thorndike
Ability Test Scores - Six Strata:

Proportional Allocation (Strat-prop) 26 pupils
Optimal Allocation (Strat-opt) ; 25 pupils
Linear Systematic Sampling:
- Alphabetic Order /{LSS-alpha) < 59 pupilag#hw

Increasing Order of Lorge-Thorndike

Scores (LSS-ine) £ 59 pupils**
Increasing Order of of Large-Thorndike
Scores; End CDrrections Used (1L85--E.C.) < 59 pupilg¥*

/ Order Reversed in Alternata.Strata (LSS=Q.R)'§Q 59 pupils®*
Centrally Located Systematic Samples (CSS) < 39 pupils**
Balanced Systematic Sampling (BSS) : 118 pupils
Single Stage Cluster Sampling: '

Unbilased Estimation, Schools Used as -

Clusters (RSC-schools-unb) . 1041 pupils
Ratio Estimation, Schools Used as ,

Clusters (RSC-schools-rat) _ 394 pupils
Probabilities Proportional to Sghoal.

Enrollments, Schools Used as

Clusters (PPS-schools) 577 pupils
Probabillities Pfopartlanal to Fifcthrade

SCAT Score Totals, Schools Used as

Clusters (PEES-schonls) » , 236 pupils
Unbiased Estimation, Classrooms Used B i
as Clusters (RSC-class-unb) - 865 pupils
Ratio Estimation, Class:acms Used as ) 7 E -
Clusters (R5C-class-rat) 262 pupils:
‘Probabilities Proportional to Classroom

Enrollments, Classrooms Used as Clusters' , o
(PPS claqs) s : »7 - 314 pupils

Probabilities. Proportional to Lorge-Thorndike
Score Totals, Classrooms Useﬂ as Clusters B
(PPES-class) = : S =53 pupils

*Fidcity data, papulatlan size = 1180 sixthegrade pupils. o B B
. *%Five percent is-'the smallest. sampling fraction investigated. Smaller sampling-
i ifractlnns m;ght prcv1de agceptabla prec;51gn far these sampling methads.
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Table 4: Sampling Fractilons Required for Estimation of Proportion of
Low=Achieving Pupils* for Various Sampling and Estimation Procedures.

___Required Sampling Iractions
For Estimation  For Estimation
within + 0.02 within + 0.05
Sampling and Estimation Procedure at 95% Confidence at 95% Confidence

Siwmple Random Sampling (SRS) _ . 60% 20%
Linear Systematic Sampling:

Population in Alphabetic )
Order (LSS-alpha) 25% 207

Population in Increasing
Order of Lorge-Thorndike

Test Scores (LSS-inc) 2 10%

L
Lol

Population in Increasing
Order of Lorgpe-~Thorndike-
Test Scores, Ead Corrections »
Used (LSS-E.C.) 25%

]
=
=
R

- Population in Increasing
- Order of Lorge-Thorndike
Scores, Order Reversed in
Alternate Strata (LSS-C.R.) 25% 10%

Balanced Systematic Sampling,
 Population in Increasing Order
of Lorge-Thorndike Scores (BSS) 25% 10%

Centrally Located Systematic Samples,
Population in Increasing Order of
Lorge-Thorndike Test Scores (CSS) 25% 10%

———— — S - - = — — — e e e i e e iy

*Proportion of 1180 sixth-grade pupils in Mideity.with reading achievement
scores at least one grade equivalent unit below naticnal nerm.




